ro 



o 
o 



I'M 



o 
o 

i 

CL 
O 

o 

I 

n> 

co 
"O 
•o 

CD' 



I 
r 

CD 

O 

<X> 

CD 

> 
CO 
~Q 
Po 
CO 

a 



of 
I 

no 
cn 

KD 

ft! 



CO 

ro 
o 



to 

J£ 

s 

CP 




7 S " I 5 a § f o S S 
2- 2. 3 5' 5 o 2 H « » a. • < o 

ffl „ g 2 ? 



3 <a 

O Q 

° 3 



5»l|°!slpll 

•? = D ff S 3 « » S O n 



O 

a 



' CD 




5 3 o 
S §° 1 5 § & t S 



W o 

O (Q 

2 * 3 

t S 5 

SL a o 



til 

> 



o 

CD 



O 

O 

CO 

O 



o 
o 

X 

s 

? 

o 



f 2g 

i si 

> -H -< 

x m rn 
3 ? 2 

= 3 i 



rl 
> 

o 
■a 

n' 
oa 

5' 

3 

2 
c 

3 
a* 

CD 



"0 

O 



CO 
ID 



CO 

ro 



3 

ro 
O 



rn - 
tc 
b 
b 



Co - CO 

HO OfJ JJJ 

f3S ^ ^ 

OiH f3 ~ 

m top £ 



5* 

CL 

o_ 

O 
o 
rs 
c 

3 



J* 
r-f d 

fl- 
OM 
*B 

ku 
in 

-Q 

c 

OD 

r 
o 

Tl 

m 



CO 



2? 
O 
X 

X 
rn 

"C 

O 

X 



>- 

Hr 



BEST AVAILABLE COPY 



"o 2. 
| s. 

r>" 
to 



3 

CD 



o 

CD 
CD 

O 



o 
? 

O 

a 

5" 

5" 



ro 
o 
o 
o 



ro 
o 
o 
o 



o 
r> 

cd ■ 

O 

03 
3 



cn 

CD 

a> 



o 



o_ 

o 
c 

D3 



CD 
— 

O 

(D 

2. 

CD 

o' 

o 
o 
o 



o 



aaeS-APR-aS 19:59 FROM: 



TO: 703 684 9532 



P. 004 '007 



I 

o 



CO 
CD 

zr 

? 
O 

? 

o 

f 

a 
o 
o 



•2' 

rr. 

< 

II 



o 

CO 
CO 

o 
co 

> 

CO 
T> 
(?o 
GO 

O - 
II ; 



r\3 
o 
o 
cn 
I 

o 
I 

ro 
cn 



CO 

ro 



o 5 



CO 

o 
m 



OK 
JU 

O 

w 

6' 

CD 

a 
CO 

? 

5" 



2? 



2 a O - 



CD 

m 
o 

o 
-< 

o 
m 

o 

m 

(71 



^ ^ 5 

o J_ 2 

r - 5 ^ 

^ n ^ 
<- ^ 

4 



c 

> f- 
c o 

< 
2 



2 2 w 



- C3 



c 
o 

2 



03 
> 

x 

CD 

cn 
Q 

CD 
-< 

r- O 

< Z 

s o 

o c 

2 o 

0 ^ 

1 ° 

m 
m 

m 



li 

81" 



X 



P N 2 



a 

o 
o 



c 
o 



03 
M 

at 

fa 

HO 

r> 
a/ 

10 

rat 



o 
-10 

|0|i 



2 



2 
c 
3 



M 
2! 

rm 
o 

ai 

re 



f2 

x 
o 
•o 



3 



3 
f.9 





C 


C 


O 


2 




(A 


CO 


o 










o> 




it 


CO 


to 


— i 


m 




CO 


CO 


i 


pa 




CO 


00 


o 






1 


1 

o 




Jo 


•to 


u 


00 






> 




g 


o 






CI 


CO 








*vl 


Ul 






CO 










CO 
CO 


CO 


CO 






to 


CO 








CO 


CO 






ro 


b 


b 






CO 




cn 






o 


ro 
3 


b 

CO 








o 
a 

5" 

r-r 

Q 

5" 

o 

c 



o 
*o 
o 

O 
— \ 

(O 

Nf* 
CO 

5' 
zj 

O 

o 
o 



m 
o 

H 



APR-25-2G85 07:01 



P. 34 



2805 -APR -25 20:00 FROM: 



TO: 703 S84 9532 



P. 005 x 007 



IX 



C 



ro;. 

£0 

co 
in 

'tt* 
O 

CD 

o 
zr 

? 
O 

o 
I 

Cl 

O 
O 

?<< 

■ 1 - 

co 
TD 
-o 

ro 
< 

$ 

o 
:> 
o 

CD 
CD 

O 

cn 

5 
> 

"0 

* : 
cn, ■• 



ro 
o 
o 
cn 
I 

O 
£t 
I 

r\> 
cn 

K) 



GO 

o 



ro 


ro 


ro 


o 


o 


o 


o 


o 


Q 


© 


o 


O 


b 


b 


b 




CO 


CO 


b 


ro 


ro 


as 


CJ 





o 

CJ 

ro 

CO 



ro 








o 


CO 


CD 


CO 


o 


CD 


CD 


CO 


o 


CO 


CD 


CO 


b 








ro 


ro 


ro 


ro 


b 








CO 




C7J 


(71 



m 

2 

—I 

3 

-I 

o 

-1 
X 

m 



O 

> 

r 

X 

> 
GO 
m 



s > 

m 



S3 



LI ro 



> 




cn ^ 
m m 



O 

tn 

Q 

o 
s 

> 
o 

o 

$ 

i— 

D 

2 
m 

CO 
2 



O 
X 

o 
o 

m 
D 

rr, CO 

T| C 

~ O 

3 M 
CO > 

m 03 
=i < 

c o 



^ c 

C pr 
CD CO 

p 

m 
o 

•> 

-a 
C 

o 
> 

c 

2 
=5 

x 
o 
c 

-1 

00 

5 
o 



m 

CO 

3 

X) 
DO 

m 
O 

2 
> 

s 

2 co 

3 q 



2 5 2 



o 

5s 



2 

x 

2 

o 

2 

Nl 

~D 

r- 

.3 

XI 

o 

3D 
C 

CO 

o 

CO 

m 

CO 
O 



CO 

CO 
/— 

— I 
c_ 

s 

XJ 

=1 



CO 

-< 

n 
> 
o 

X 

o 

2 

a 
c 

o 

rsi 

O 

m 

o 

m 
m 

O m 
r- w 

5 o 

r- 03 

w o 

r- O 

a 



o 
cx 



o 5 

CO fT) 

5 ? 



o 



X! 

m 

T3 

o 

I s 



CO 

ro 

^ > 



CO 
CO 
CO 

b 



< 
O 



CO 

X 

m 
O 

CO T3 

> c 

CD O 
CD > 
CD =; 

CD 



J* 

0> 

r- 

a> 

fO 

5l 
CO 

ST 
c 



CD 



a 



^ o 



52 fS "Id 



0|> 



l - ie a 

-Ofii o 

VJ ft 



3 
^— » 
(D 

c6" 
o 

c 

X) 

o 

"O 

ro 
™^ 

^? 

o 

— > 
CO 
CO 
3 
Nl' 

5* 

a 
o 
o 



o 



ft 3 R-25-2005 07:02 



50^ 



P. 05 



2005 -APR -25 20:00 FROM: 



TO: 703 684 3532 



P. 006 -'007 



=3. 

1 



T3 

00 

o 
o 



7^ 

o 

r 

CO 



I 

(X 
13 

hi 

CO 

CD 
< 
II 



o 

CD 

9 

3 

CO 
"D 
J?o 

o 

it 



3 

r* 



Id 
rw 
15! 



o 
ro 



8 



I> 



o 
o 
I 

CO 

ro 
i 

r3 

on 



it?. 

J.V 
0> 

Bl2 

tie 



i 

3 
US 

rv 



o 

o 
o 



*0 

o 



II 

2 



o 
3 



c 



o 
3 



ro ro 




ro 


o o 


o 


o 


2 ° 


o 


o 






o 


b 6 


b 




> — 




ro 


— b 


b 


b 


ro oc 




CO 



m 
o 



O rn 
m J\ 

m 
Co j3 

rn 
^ 2 
r° o 

m 

2 
> 



"U 
2 

Q 
i 

m 
2 
—I 



— X 

O ffi 
r- > 



2 

m 

2 



33 O S= 
^2 

t ro 

m o 

5 § 
5a 
I - 

M > 

m 

2 



O 

o 
o 

g 3 

o m 
?r oo 



3 

c 



o 

2 
> 



00 

m 



O 

a 
5" 

r-r 

aT 
o 

c 



O 
T3 

03 

O 

(5 
03 

Nl' 
D) 

O* 

o 
o 
o 



ro 
o 
o 
en 

i 

o 
-p* 
I. 
f\3 

ft 



ro 
o 



ftPR-25-2005 07:02 



s 

o 



90* 



P. 0b 



(19)H*S#flF/? (JP) 



(A) Cll)mKfH&a»* 

$^2002-517851 
(P2002-517851A) 
(43)&3EB ¥*14^6 flI8B&)02. 6. 18) 



CSDIntCL 7 
G0 6T 15/70 
17/00 
H0 4N 7/24 



FI 

G0 6T 15/70 
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(21)ffi&## 


&g2000-553881(P2000-553881) 


(71)ffiSA 




(86) vnma 






MICROSOFT CORPORATI 


(ssafctgrna 


3p^l2^12H 8 0 (2000. 12. 8) 




ON 




PCT/US 9 9/1 2 7 32 




7*U#£*a <7^>h>« S8052- 


(87)ifBffiSS# 


W099/64944 




6399 WF=e>F V> V<i9UVy 


(87)B£&§3H 


¥mi*n2% 163 (1999. 12. 16) 






(31)«£H3i^§^ 


60/088, 49 5 


(72)S£«# 


^xD-A -f-. l/>^ 


(32)*£B 


¥i£l0^6J! 8 0(1998.6.8) 




y^UA^S 98108 7^>h>« 


(33)«feS^S 


*S (US) 




V7h^ /-X 42 XhU-h 1808 


(31)«ftffi^§^ 


60/131, 437 


(74)ftSA 




(32)«5cB 


¥&11¥4 jf 26 B (1999. 4. 26) 






<33)£&$£S@ 


%m (us) 















(54) ^0fe#^^h'J©BE» 



(57) B£»] 

-x * ? v'a. > h * ? tl^Si* 5 Vt* h 
££a>#-*> h#«r£ffi£UT, BSE&Si?*;* h 

2: £T53fBft#^;* h u COV h u y #x t^o-sn fc 




(2) 45112 0 02-5 1 7 85 1 

[KM 4] ttfcR2fcB*©#i£fci5v>T, 



(3) ?f«2 0 0 2-5 1 7 85 1 

1 I I R*£l 0 fcM©#ifcfcj3V»X\ $ £K> 
£ o T$& S x ;* ? a. £ , -eo ^ -f A -9- :/ :/;KS>;j- vt^^ 7 



CO 831200 2-5 1 7 85 1 

. 9 1 1 8 CE8w*ttei^T, 3Dggv h'Jy^^tt 

ffffttiiitt, SIS'** 



(5) f§S2 0 0 2-5 1 7 85 1 

nmmz tut*? > y ? 1 sd^s-? > >; ?*;*$>tti5i-*5£©w<s5£fl-* 

mtZfti ZkZ^ttZ kZ%&k+ 
?-<f .SSftSHfc^-x^ r>aWJy'tW ?->aO 

h > V y * 7. fctt-Sfl: U 



(6) 8^2 002-5 17 85 1 

. [MM 3 2 ] 2 8 MM©* f * ^**ff1-*'#^**i-* a > 



(7) ?fg2 0 0 2-5 17 85 1 

M£fi<av m hj ? ?#$^^;l'£l§lial8ff3fflw*J^£ 

. . 3 9 ] R$£ 3 6 KS*©^ffi»c*v»T, THA&fiov 

<fc 9 KIM* $iirv»*j»yVa.iy yjfi/S (mesh edge collapse) tta 
**BJif*-*«a&irSe»1-*£fcli, . 



• (8). #^200 2-5 17 85 1. 

a. ffiMoRIl K Sitmut fctS 

;Wi*ttf 1 ©If Afc «fc o T Still 3 *L& £ t m * "f * 

r - * - *s a y ft t? s$ t v > y »; > ^-j-s k mm r- * ?>iffl 



(9) ®3k2 002-517851 

«MH<t1- ft £ « JH 3 ft * m&ft $ tz it %mfc V a - KTNfc * £ fc *4HK fc I 1 

» 3 itT v ^ * * ^ * L fc »*B 1^ ^ Jt a i ^ ic Bf» ft n'ff 4 

ft 3 it* c t t -f* 

[»*«5 0] »$*4 9fc1B*<&j&teK:i3V*'t\ r***-WiT-.*- 
VaXfcSit, rnftltOfflSSffiMJUi, MSrl'a- T 
>>fc£#?-*£2:fcJ:oT«»fci&»3itT, LfcEfflV'* 

[ft** 5 1] it£*5 0iiC«O*ffiKfiV»T, "9— *?-f TV 

^y-f T>"ncsfi-r*it*4?afc-r**fc . 

4] S**5 3 Kmm<Dl5&K&^X, Sif?Lfc*:5Ett£H» 



(10) 1^2 00 2-5 17 85 1 



(11) !8S2 00 2-5 17 85 1 

[0 0 0 1] . 

# Ctime dependent) j > ij ? ? ($ffl|gjg) 7*- * ©BE* fcHi"*,, ■ 
[0 0 0 2] 

3^55 (3D) ^9-7^ YVv* 
^7*;v (geometric model £.£13^7^) iffflU^f^ 

V»4|£llfSSf' (surface element) y3/a®OT*SNIL"CV»43Djgfl|^. 

'*y-y$:VVir*)*y (rendering) -J-j&fci&fc,, 7?"74 v9AVvy*)*jr ' 
K-i'-fH ^(graphics rendering pipeline) jj % Jfttoti :-l«5^^ r V -7 
(geanetric transformation- fc^frLT^T^Vfcn-ft 

■ [0 0 0 3] 

&WrtZ 7 s ? y 4 * /yin Ittifffl&ff * YV (time-dependent g 
eometry) ©3&T$S3iiTv>;&. •£7*JKD3D£§£^tTv>.S> y->3.lii*Hl 

WMTV^o 7->->ai/f3Dyt^ MJ*>lfrg fcfcfcttil 5" 

itai&i*?'* Onotion model) fc|iv» < ojfa&«$4 0 Jt«WJMtft*rs>** 
r limfc Crigid body) -c->^ * r y ? * tT*7"J > ^1" -4 £ fc # 



02) ^2 00 2-5 17 85 1 

, W&tiT -=y a Tfr* »; r;v*-f A-e^i/^/^ fth X o%T7V 

[0 0 0 4] 

Avid Technology, Inc. <9 Softimage^ yyy-)V<7)£ o % y ffiVjft 
9-U (authoring tool) ^^7"; yy-fn^^ A fi. iMttc^St 

S'-pt-V.Xfci,. 7'J^7i--Afi^f (free-formed deformation lattice) 
% v 'a>f ^ >Jt>'^n-7 p Cjoint envelope)^. ^^^5 >\ %<7) 

$©&ftfcjToTft*£fc;^t&fcfco-tV»*. 7^-/aVg| (animated 
transformation) t J: *J|l«4l!!# j e7*)Ha±0 7;V? 'f ~?T~7 y ) *r 
- -y g > KJSfcS ft* £ £ £#V>. tta'ft-T-^ — ^ a V*fJl>* 'J7^>fA 

[0 0 0 5] 

->^tA (capture system) ^jg^KJ; tj, a)^y 7 ^ y^XT^'j^-^a > 

?-*7n**«£fc**i*LTV>*o.afttt, + mm) V** H;H 

^fil^^v^^^^- Crange scanner) -c#TV»i 0 Lj5*Lv V>v?*3r^£> 

ffiK i * fcf - K*«W J:1"5 <£> , ^ § t £ j*HHS#y * X h «J ? ? ;* 9 S'aO 

U OV-Xfc &c>t>>£o #0^^ (definite element) ^|c'J:4fc, 

T - * - -> 3 > iim h its ** % 'J 7 * W A Z> t II 3 * 

".[0 0 0 6] 



(13) #312 00 2-5.17 85 1 

'J.*BB(tTS^*«f3SLTV»a 0 ##«i:LT. Michael F. Deeringf: 
* * r x ) v ^E^gCGednetric Compression)] (pp. 13-20, SIGGRAPH 95), Mike 
M. Chatg J*U>yV>?<Dfzlb<DMMft~S** > i; EH(Qptinrize 

d Geometry Compression for Real-Time Rendering)] (pp. 347-354, Proceedin 
gs of IEEE Visualization, 97), Stefan Gumhold, Wolfgang Strasser^^f f V 
7-f7>W y 5^a.SgKtt©'J T^^-f AE^CReal Time Compression of Tr 
iangle Mesh C6nnectivity)j Cpp. 133-140, SIGGRAPH 98), Gabriel Taubin, J 
arek Rossignacit^ rh*"ny^;>t>-i?t V \z£Z>V%* I V y ^EUCCecme 
trie Compression Through Topological Surge ry)j (ACM Transactions on Grap 
hies, Vol. 17, No. 2, April 1998, pp. 84-115), Gabriel Taubin, Andre Gue 
ziec, William Horn, Francis Lazarus^^p \-fxi 7 V -yVfy it VZ. r X'f) 
y >JEE$iK p regressive Forest Split Compression) j (pp. 123-132, SIGGRAPH 9 
8), Costa Touna, Crag GotsmanJt^ \\HTy 7)^* 7 ->a.E^CTriangle M 
esh Compression)] (Proceedings of Graphics Interface, • 98, pp. 26-34), 
SitfFrank Bossen X^T^-T* >y-?<D3 7*§£?>l&l5!(Pescr 

iption of Core Experiments on 3D Mode Coding)j aSO/IEC JTCI/SC29AJG11 M 
PEG98/N244revl, Atlantic City, October 1998)#& s 0 Z.<DW^H. Z?* 

[0 0 0 7] 

it (run-length encoding), jPEQjf^k* W X ? 3 . 

l,^ 0 iifci: Ltli, Brian K. Guenter, Hee Cheol Yun, Russell M. Mers 
ereau^^ \ay\Zz.-9 7-t-Z' a >7 V-Aoi&^^JE^Ototion Canpe 
nsated Compression of Computer Animated Frames) J (pp. 297-304, SIGGRAPH 
' 93), Mark Levoy^ :*y$^lPK£ J:^Kffif&CPolygori-As 



(14) 8^2 002-5 17 85 1 

sisted.JPEG and MPBG Compression of Synthetic Images) J (pp. 21-28, SICGR 
APH * 95^ ^sil/Dain S. Wallace Sharma Kunapani > Michael F. Cohen^^ 
r^t?'? ^ #y ztffr's— >- co aitHPECjEll (Accelerated MPEG Compressio 
n of Dynamic Polygonal Scenes) j (pp. 193-137, SIGGRAPH » 94) 

[0 0 0 81 

$>z>®m-?\L &.%<D7yyi vtxvyyv >ytu >nj:*#t6-c 

#«"eS*0-C*g«fB»««#7-^*-->B>»©49F-ffl: (encode) ^Wfg^^: 
zwfi&KXl-k* R&ftfc* f «J»±«I*J: < 

ffilfiSiia^ "botaa«r7-P»-^a>*^fttoi:-ttfl:3il % 7^ 

[0 0 0 9], 

hiJ^itfT^i-ya^^n- Mb (code) 
-y^co^^n-^- HIV?*-? -C*3SavCV4. £ti 

■feo^ftittffl-t*^* ^M-*-hu;^y-Ao* h7fc*H8*wft3*t* 



• C15) . <m.2 002-517851 

I/- 4 ;WX bfJV'i -9 9ZU>yV >^iy.yv Cgraphics rendering e 

ngine) troM©SrJ*H* s tt«5*L*0"C««T*4o ifc; d-**xi;7* 
y J. 7-^ (local area network — LAN) -^J&J^ y f 7 — ^ (wide area net 

w>rk - wan) ±©3>ea--^fflsn©e^**a*fii«-r*±-ct«jpi"c* 

[0 010] 

■oT3r Kfl:$*lTV>*o EM (compressor) |i % ^-fy*? YwB&M&M 
&\,tz9<< J**t-Vffr (selected time samples) -e#£LTV>S»|HHfcfipS>:*-* 
hUmat^ffli-So JBLT-C§£Wi-*3-y {coder) y-* 

- -> a > — Jr V x ft S>— aft*> ^ -f A ^ > ^ >HC > y 5^ a O 3Df£ fl| ft g L. 
TVSBjS Cvertex) #3 (vh'J-;^^ *>J)|) <D?f'J-^7 tffiK-T* t "t 

ftgtfv^i) o ffifSSf (compressor) (i#^/f >^w>r>ii:2W 

(residual) fcfc-JHt (decode) -j- So Sfc, -ffiteStt, y^^'Hitrli^ 
WvS'a Cbase mesh) © 3 fc-vv rSBfl\ £ J: tfpt 7 V a. KiSttfl: 
■TZtzibKfcmZflZs*? #SKS (decompressor) ft, JE 

[0 0 11] 

LT, v;M V') y^SEfta-^ Cgeanetric transform co 
det*), totAftWCtt, ^y->jLg|ft3-y (mesh transform coder) tWK 



06) ^2 00 2-5 1785 1 

v s s*k<r>mfr (difference) tftgnticiota^m 

y-^akK^yf-v^ 1-4ii:KJ:oT#StB-rii , b^rjlB"C 

y fB?-£i:<>nrt&"C**o 
[0 0 1 2] 

SU^lOn-^i: LT, ^J/fi^W (colunn/row predictor) i«*«- 0 

LTv^So HSfif ©7 h 'J ^ ^©155^3 b- (temporal c 

oherence) v r V v ? XftO&gft (neighboring rows) Rn&fr&fa&k 

H«toT5pJfflt?§^ 0 ^Kfcjsfc- V>A (spatial coherence) 
v r U -7 (neighboring coluins) R0!)3£&£&^ri:i~%.C t K 

.5Wtt*R C £ £ «t i \z v - > -r a i £ § 2, „ t fro ¥i83 (iHftfttt £ S 

, isXlfZiibO*? r U y ^xcof*, hfrZ^^y'tf-if-y hfrVr (principa 
1 canponent analysis) fj; tt?#^*l&fi* (weight) 7l>'J ? * 

[0013] 

? ^t'SlIBSo^-^t LT, &J&.ftffi?-y (basis decomposition coder) 



(17) ^2002-5 1785 1 

.. [0.0 14] 

U *»JiSW-ll*W 9 5 ? K (space-tine pyramid) LflcLTvV* 
of detail) fc % #ai/A^l«i)7^? *IWktTV»4 0 £ tl#-a<Z>ffii 

[00 15] 

^MKJf fctil^W&M'ft (spatial or temporal refinements) x> 
[0016]' 

(MIWl*) , MffMMftfcir©* Hte>*5cfct>fcoT5>** rV*K 

, a — ff li T - * - -> a > * a * 'r <DWJ i fc*5cfcf&o taffi-Cg 2> <D~?& 
[0 0.1 7] 



(IS) 8*2 0 0 2-5 1 7 8 5 1 

??r-?iz$ t®smn-v$>z a wit if, zftt><D^mtf-?x3-vmm eta 

xture coordinate) <^n- Mb fc ^TV>4 0 • 
[0018] 

[0019], 

nmm ' 

3* Ira 

[0 0 2 0] 

Hfci] 



Pa — /V 



[0 0 2 1] 

V HJ y *xP<7)#?!||i % 3D;* >r>a©HMf?)J: "? fc„ 3Df£g§.^UTV^ 

®€-^±K|aM-r*3De;g (^1J) fi, ftBMSK (infinite nunber 

(finite roifcer) -e^fj, fciBflU ^<7>I$&-C<97-pt —> a >Ov*^ 



(19) 



002-5 1785 1 



[0 0 2 2] 

rize) .-fa i i:#-C§&o 
[0 0 2 3] 
[Si 2] 



'ttHMffl 



A 



[0 0 2 4] 

&#'J rfv-HK Cpolygon Interpolation) $.£H^®>*y Csurface pat 
ch interpolation) aytf-^v pSjiBflflfcaav r y 7**OlBHI 

-7* (polytope) |ii«^^fflLT?3^fl:1-4tfc.* , 'CS*o 
[0 0 2 5] 



(20) 
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[0 0 2 6] 

Ej&ffifiv. YVvjr xV©£Blli, £f£&LTv>&« 
[0 0 2 7] 
[»3] 



v 0 ° 



K m-1 



-I 



[0 0 2 8] 
[0 0 2 9] 

ELfflMfrftitttft (Generic Wfeighted Trajectories) 

ar c a w-r * « -r **t, ^ 7 -> a. r - * - -> a > £#&<ffc l * 

[0 0 3 0] 

«u$ us 







~ _0 













[0 0 3 1] 
77-f >l£^ (Affine Transformations) 
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of J), Bfr-CfffciiS^aOT^w Caffine transfonn) fcEl5e$ 

[0 0 3 2] 
[»5] 



» . " — 

a; ... 

.4-, >&J 



diag{V a - k 8 - 1 ) 



10 0 3 3] 

-Art KMfr? ^. ±k*1-HI#0#a ttW#»ii*t*irr*3H;!*©*'fr# 
[0 0 3 4] 

9*774 vtzyyy*) yyy-z-Tff-vKiu %%*?47t ltbijbSf*- 

K (imnediate-niade) T — ^Tff-^t fic^F^ — K (retainecHnode) 7 — > -f- 
> 'J ? (geometric connectivity matrix) £{fcftf7 l/-ArtUS 



C22D ^2002-5 17 85 1 

[0 0 3 51 

• ;* V-ABI© (frame to frame) ^577^ VSHfe-Cff-^fbTS 

[0 0 3 61 

7 17 — 7 * — A (Free-Form Deformations) 
f±, «£ »)"— MtZfttL/*? CparametErized deformation) 

fi A 7 D - 7 # - A (free-form deformation lattice) £ & * 

"vf?^'J^-y (inverse-Mnematic linkage) £03BSRo»S* 

[0 0 3 7] 
[&6] 



03) 



g&2002-5 17 85 1 



Vffd ~ 



r rrt-l . 



[0 0 3 8] 

/< - * liiSHi *»* J: ? C * 7 9 ^ > 3 *i* £ fc a* ti& & a~9*X 

[0 0 3 9] 
[&7] 



[0 0 4 0] 

[0 0 4 1] 
[»8] 



k{R-\) 



Jm-\ 



v k-\ 



) 



v 



k-l 



[0 0 4 2] 

(Key Shapes) 
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[0 0 4 3] 
[»9] 



0 



ft*; 

; k 



[0 0 4 4] 

t O^gl Ciikvf-? W&SMfcfclfifc 4 < <t *) > jEM2W>&6 Cor 
thonormal basis) jjfft&ji,*, U#.'u ^ffittr-*©#8BSe!fc**ir:/ 
?- * T s c t £ & v> o z*l £ ^ * > L & *« €> x^ifi] fc£frf«&-*- z> Hft 

-CiS^Jg^K Cbasis shape) <&fL-fr##fcu4v»o 
[0 0 4 5], 
^ycyy (skinning) 



> m^L^ 7f9 >V v9*\±*X~7> Csparse) fcfc 0 TV»4 0 

<0fOaii,"#-#iWeMK Crest shape) W£©**§Wfc©2< KS*&t it 

*U>o 

[0 0 4 6] 

Itio] 
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- ^7" 


diag(v 0 — v R _,) 











[0 0 4 7] 

#gfcfr-.*g»'f-H7gt& (Spertal-Case Weighted Trajectories) 

t i t S 0 £ UTJi, Brian Guenter, Cindy Marie 

Grimn^ £ X ^Henrique Sarmento Malvar (J^T> Guenterfft t^o) K X 2> ^ 

£ J; XFi/XT-L* (Method and System For Capturing And Representing 3d Cean 
etry, Color And Shading Of Facial Depressions And Other Animated Objects 
)J *<D&®±m&\mi~X ftTV>S 0 Guenter^-e 

trajectory) fcuf tftiTv^a 0 
[0 0 4 8] 

ft'TV>*' 0 Guenterffef {i % ftSoBoftSl;^ S*£ (fiducial) r^y j.j £ 
®3*tTV>£ 0 ifc v Guenterfa-efi, ftjhfEH-CftaoKtgtTv**^^^ 
0 Guenter^-e{i % ciLfeWK? r n-/u#-f > f fc LTttfflL, ^<^> 
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[0 0 4 9] 

mi 1] 



[ 0 0 5 "0 ] 

[0 0 5 1] 
[»1 2] 









SIS 




^fltT ~ ^0 + 




"*J ... 




a. «„ ; 























[0 0 5 2] 

[0 0 5 3] 

-t^p<>x — ->3> (segnentation) 

^^J<t>^ -f - ? h D y 9 ?y<r> t'<D&] £ n - # A/ffiftiRrff-^kf 
> v Cshape camera) ££-<aaj#) -ett. 
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[0 0 5 4] 

x.?>}tT^SJ:^ * 5* ?<^ncl lister^ ^H^^^X^fiJijST^'J^ 

[0 0 5 5] 
[&13]' 

[0 0 5 6] 

> 7 -i T y yfc*'*- 7. \z htz-k'&i? yX?V> Cgreedy clustering ap 

proach) £>f£ffl LTV>& 0 i/- K h Ty?)\> Cseed triangle) oH-£l±7 

9*a4 , ?jif>'7 0natch)<7)Sg5!jic^?tLS„ 
[0 0 5 73. 



(28) >&m.Z 002-517851 

* M) y Z'S&k'ZL— Vit CCecmetric Transform Coding) 

J: j&*5>«&4*. SUM r>at7-^->3^^ ? 4 /afl# 

36fr*«fcje3*t, i^S^im^ (residual) tf}i£o 
[0 0 5 8] 

j»7 2/a.©RIlCirit«»tO0"f** , ib4*tt» a#i#;£5h&»*J: "9 K4oTH4- 

[0 0 5 9]. 
[^1 4] 



C9) 
V 
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[0 0 6 0] 
[0 0 6 1 1 

mi si 



AV' =V J - 



FL 



[0 0 6 2] 
[0 0 6 3] 

.a***?fl:u «F#fl:LT*>*o n*RKfe»y*^ (in 

[0 0 6 4] 



(30) ^2002-5 1785 1 

[0 0 6 5] 

m-f-fb^tLS^^i-fcfeli. -ES8S (compressor). 2 0 fcMff (decompress 
or) 4 O ^M^^^JtTV^o ffiH3£2 0^A*.^{±> S#i«© 

hj c- xftr ) t^5 9 _jE»sity*j» mj 

^ft^l^lsE^ Cqisjitized/de-quantized transformation) .^j* y v'j.A 

[0 0 6 6] 

CIO,): -9 fclfrfrfcli, 7 a. tt, VfV '^7V©^^-X^ 

[0 0 6 7] 

Hi CEISS^OA* fc UT^S*ltv-> 3 h U C» Xfirr ) j* 

> «3S L tz 9 A A -9- > 7* Ji/ > ^ ') .* > r TV* - 7s * y'y a. offiS £ §r L v> tefi 

Mi r - - -> a y ~y - >r > 7 1*3 <D 7 V - A # j£ L T v> £ <*>#<rv^fi<re2> S . 
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^A^V^fcttlSS**^ iTO"?***. »<7^ *W A*> 

[0 0 6 8] 

ft-f SJfrHfc*-?*-/^ 2, 2 4-fc«rjL-Cv»4..Sfc. £Mfi^&^7*- 
2 6> 2 8 ^ltx.TV»i> 0 ffi®§2 0t3p3*».TV»*SEjfe*yi-*3 Ofi, S 

[ 0 .0 6 9 ] 

;i/rt Jrcv»*. ftot, EsS^-** h «;-ah % 7-;<-->3 

jryXKtt LT^-X^ SftHHfcU 7-* -3" 3 1*1 © 

*<0»&T3Sft><5*-*£*Wfc1-*. BEs§r-?7. HJ-AHU 



(32) *fg2 0 0 2-5 1 7 8 5 1 

[0 0 7 0] 

, mmr-. h u - A*e>» *»?-*o immtr^^ - *s a> 

U *? tWBk**? a.- * \ 8 !✓> A ; 9->'^'©a : HW?P»S3ft^9^- 
[0 0 7 1] 

& o TSil S *IT^6 h 'J *»3D^r 9 7 < y * 7. V? f V > iT^-f 
[0 0 7 2] 

v y <f.yy CTransfbrnation Matching) 

)WCRati7^n-5'9 VfcLTtt, 77f>^7';-7*-Afi . 
i£¥<D, fitfPtt-?** WJ y'2S»*ttfflLT£»3ftfcJ|i«fcH!ftfc4oTv* 

- Kft£ff 9 7-7°'; y--> a 477 ,, J^-?' a VCfi, JEM . 

Si*"*-** y 5^aSr % 7~* -S'a ^.v^rtoaHRLfc^'-f V* 'J 
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[0 0 7 3] 

, H2H(i?fe^6 2 -6 8T'^$iiTV>2> 0 
[0 0 7 4] 

E»S6 O^A^t LTfi, >^aV, Pfrlflfcfcy** h.Ufc 

So 

[0 0 7 5] 

^ya-jv (transform match module) 7 0 li, ^-^^ 7>'J-; 
**Vft$>tfrHHfcfiM y^aO^tKiAK^StS**^^ > } ) 7* Sift* 

tz *? s sa. <DfcW. K amt2 i ?C^X^;y^ £% j~£ fc * fc tt J8 3 ft 
* 5> * > HJ 7 * 9 *-9 ^ftftSo 
[0 0 7 6] 

Elti£6 OliI^va-^7 2 . a- Wtfc^ffcJRfcSHk* 

7 * - * £fi3HfcMlM ? ~> a- X 9 > - 9 KSffl U * ^ > h ;* ? *s*.<DtiLWl' 



(34) ^2 0 0 2-5 1 7 85 1 

^ > x T tt-fl?2Ht $ HZ fi»tT-& * o 2-9 kfzgi liff-^b $ ft 

■^V 7* JWiT- 3 V*<7) 7 KME&LT 

[0 0 7 7] 

gt-c^&o Sit 6 4-e s-e^i-a^a^fbffHjt^ya-JKots^c #51 

[0 0 7 8] 

g LTV'* a- £>ft£ J: -9 C77-f vgftfclfe* W-WT « , «»«S:£fHt 

[0 0 7 9] 
HSU 6] 



(35) ^2002-5 1 785 1 

[0 0 8 01 

it*. 2 5WB Cbest least-squares solution) £$LTV>**lfcfc 

Lo©3M£tt % /<-X^ r>iV s (O&gmftffi Csingular value de. 
composition) £ff^u ^-J*^ 3.©$Mff*r v *>:fr MftJtffli"* i i: 

SiSfto lo^;|i2 oBLLfctt/g-fS J: -5 £ fcj&«-C& 1 *=> 

[0 0 8 1] 

fc? loofta-(klijEfi*es Cnonial expression) £fl£ffl?-*£l:T** 

[ 0 0. 8 2 ] 
[ftl 7] 

A = VK 

[0 0 8 3] 
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(Hatching) 77r/«*ttt*tifc»i:, ^h^-f^Cli*oifei«g . 

[0 0 8 4] 

D (£ tiling K'J y^^'o«4DOff4ik»i*7»»'OfC|l»* 

-Xoi^^-cia) **U8-lt" K = V * T cv„vo T ) Ji £ 

[0 0 8 5] 
[0086] 

3) mjS^^-^iefi (degenerate) (o£JK 1~'<TO^ i ¥bF'3^^S) 
-C&Si:£f3\ V 0 Vo T ^>iJ***tt#*T**:3\ 3»&<£L<fcoTV\;& 

[0 0 8 7] 
[0 0 8 8] 

m 3 li, > r V y * ^-Cfi* < Ivt^ h'Jy? Cinverse gecmet 
ric transform) 'iffltf£'fl>ftfc'<rX* yS'a.SElfca- ^fc^-fru 7 ? @ 



(37) 
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[0 0 8 9] 
[»18] 

^=( ff /}-V/-iV 

[0 0 9 0] 

$it/c]S^tt^vhi;^^^<7)*^>>fi 1 t, 2) ^*pt ?->;lV 0 fco^fr 
[0 0 9 1] 

H3Uwfjes»3-^fc*4*i*ffi»»i o ofc#aa»i o2\mzx^r 

ft* JH 0 6tt*^fc»BWS£><5*-***l'>h*y3'3.fc 

[0 0 9 2] 

2 H£$ ftSiJUJHgK^A - -.*' 1.10 {i^-X* ? ■>a<0lH:S|/'i7>-^ 

trs^ajfeifi^-rio it* e;** h y ^sa^^A-* 1 1 
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>f 7* 9 <f V r 'J > ^13 «£ UP * * J £& t i £ #T o 

[0 0 9 3] 

y v'.j. 7 w »- KAy ? (Mesh Feedback) 

HflbMii (Predictor) i: LT$ffl 3 ftTV*£> 0 iitftt 

1"^^ £ i li. i^a^Wv ISAM© v *-Cfrt>*i*ffH8 h H 

ftoTv**©!!, ^&#N#og^ Mi^H-Cfifc < v 3qK*£ffl-<*fT fcftSfc 

5fl*«0£l£J§-*-*fc* ^^oS^fe, Ssfe^-^^ ys/aoidft* 
[0 0 9 4] 

o B4fcl±, i<75ffiort-^ffit LTffijgS 1 2 0 fcttlftfll 2 2©W##*3 
[0 0.9 5] 

£&#LTV>& 0 Sl7l/-A?)> y>a©flfgfc Ltffl^ yS'a.fr&tt- 
I^yfvm'i-^l 2 4 (±:&&^&£j|ol7\ 3fcfr 7i^-A?>2 
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*3 So 
[0 0 9 6] 

^-^y^V^v bL-;H 2 4 f±. rf^HJ > 7$ 

8 1 4 *) , tnt>K&m s tizMKm&tmyk&K 

[0 0 9 7] 

»-7a-)i' 13 0 fia^-ffcJSPKSJfe^^ **ff 7 V--A^2itt> y 

So 

[0 0 9 8] 

, h7l'-Ae)£1R*y-/.3.£* ; e'j 12 6 fc-f^fiSK.* h7LT£< 0 

«#LT££. HjV-C^-f AW hOt§<7). ^ ? 

[0 0 9 9] 
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[0 10 0] 

1 2 4 l±# v s S3.\jj*> ^ff7V-A^^ r^aWfitllt 

7'/-A«r>at©iS-tU, »sfe*tHH-*« flEfc#fcfl>3«BMiv 

[0 10 1] 

fr^^taa ^ — > 

^tttf ?>ftTV>£ 0 * V v^/i-v YVyfX £E3§v 'J fc 
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^&ii> iV^tJU^h'j ^^cwcilffl 

3tl& 0 ^fSJIfc^THi, %ft*m<Dft$tz&^im (reference row) f*TK 
[0 10 2] 

H5I4, JE»&1 6 0 t«l 6 2<&W^HI;L*:-<e r 'J ? ^x^a-^ 
o BEttSMi*$*i*V- r*-?*-;n 6 21*, BWRyj/fTOWlSI-^S*^ 

10 10 3] 

sstitEgR i- ft ffl t § £ % o^a ^ * - -f £ it a o £ vmnmm 

©lot LT> ^Fi^l&i?!] Quean-removed columns) opigj^ (inner product) 
[0 1 0.4] 

[0105] 



(42) 
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[S19] 

V 

[0 10 6] 

[0 10 7] 
[&2 0] 

[0 10 8] 
[0 10 9] 

[0 1 10] 

iTn. h ^ ^ T'T'li. 3?B i fc j Olllft&ti 2 ootfft-CttttS *rcv»* 0 ' * Cra 
w)fi05!l K7 HI Craw coliinn dot product) V . V £ i O^^MO— 
g Csquared distances) oft (x(V - V ) z )»'* -eft 4. ftfcSHRLT 

K£ £ <£ •? f-f©?fl *^ 7 ? ^•f^.o )- ?A T y ?)\> x ) * Y fiTlJ^W yfy * * 
:fce#o?H<D'l£ffl£<3im'li>r 3 v(i indirection) (?>v^;v^&o 

[0 111] 
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[011'2] 

, 2HSifi-cai»WV- r Cinear sort) #frk*t&<?-<N #&<t**A*S*li 

<, peanojaaitt r^H*ii^-rj umio-a-c**-, wv>&jt*u* r a& 

fciRLhts^ i0y-r-ct>, 3t-vy^*«Ui±n?>T, # 

§Sff Jiffirr * Heft S o Cedge contraction) ^RSS A * 9 7*? 

[0 113] 

;H 6 3 {i5!J-7'- * © V— h i: % v> V y ?7,<D-J* thV? tW^SLT 

y*^ h V vtWBMLT*- 9 1 6 4 fi, v h 'J y **ft©lI&fciBM<&gS6cte* 

LTis t) . ^ w»5firt WKjatttSfc-v r V v ? xVftnttfo?&T%&MW.<Dffl<D 
yyrvyj. (#)&). fc£f3#LT\/>& 0 V- h*y.a-JH 6 3*tt?JI«>JMf** 

[0 114] 

^H65^S3 (spatial prediction) <vtefr\z > JEHgfl 6 0 filM.S&Mo-e r 
V ? **<9frfc:ov>TI§M&9^$g Ctemporal prediction) &fHo ^ClSfl^)*- 
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o 

[0.115] 

fig^Hk* j ;a - ;n 6 8 -cs^fki- & -r t a«-e § s » 

[0 116] 

flaShF*-*XH;-A*#» (decompress) -fSfcfcK, H5 0tt&gl 6 2 

y * * \mmm s *u v - > ? *i7tv hv^^^y ->* t t 

*Va-^l 7 2ftt*3it*. SEyj'Eya-*' (reorder module) l 7 4 l± 
»<frttfr*WB?!IT*. r y y *S8tt:r— * l 7 6 ttBI*?IE5!|-rart: 

o 

[0 117] 



&g2 0 0 2-5 17 8 5 1 



[0 118] 

— y CBasis Decomposition Coder) 

«FH«#y* > u ? * x fcEH-j-a * $ 1 o^gm. ±gn 

>#-*>h5-*f*«fflUTv-h'J"y^^*atlSM»: (basis function) 

> Wittf, PCA (principal components analysis- ±g=xV;K-*v hfr#f) ^ 
KL§g?2£ (Xarhunen-Loeve) % SJD (singular value decomposition— 

iMLTV^o Uj;W{iiE^iI^ p y y?X Corthonormal matrix 

) T*&lK n = diagCs,,, s, , s, , . . . ) fi^MXSUHV- h $ tltz&mUL C 
singular value) <7>tt%-? MJ y i; * (diagonal matrix) ^f^-jg^^ 

[0 119] 



[0 12 0] 



[»2 l] 
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• [0121] 

V = UDW x nframe^ W(j-if^f X nvertex x nvertex) £ft-^f 

S^fc*** 1 , fcofc&v»#£li, v> y 7*;^©J^1irfc**->aJ|iftfl:* 
U?*.*Vtt£Bft Wv«;->^r^a^fItJ:S) fci$re& (fed 1 
§fflHt (knot deletion) $fc|i$x-7l/? h Gavelet) jfr-f H J: S 

° 

[0122] 

roxination)^ V k = ULPX 7 (14, fi-if yfXnframe x V k {J-^XK x nvertex 
[0123] 

*©s^&«»*a&*Eiiti-*ojEiit82 o on*; 2 0 

2 0 4 ligjSflSSfcfcfc^ftU- CLftfiffiigT*-*;*. HJ - A 2 0 6 ■ 



(47) -^2002-5 1785 1 

o »J&fi»a*^a-)l* Cbasis synthesis module) 2 0 81^ *?ft»»36lS« 

#Ii^)i&^tf tJo till:, *^fcf22 l 2ii3fcft** : HfcU *^Kfc3 

[0 12 4] 

mmu a^ft»BMS2 2 4 a-* 2 2 6 a 

tCjffttflS-J"*. -tO^U 'ifll#»Jt--? r 2 2 8 tt, fclfrfrft^y a-* 2 2 6* 

[0125] 
jk^f-ik (Quantization) 

LTIi, Allen Cersho, Robert M. Gray&ig jx$r r/i/j^Hfcfcfc-f- 
JEElis (Vector Quantization and Signal Compression)] QCluwer Academic Publi 
shers, 1991) *«** 0 .^/f >p>yiiT«©«M3£W©OTK#1-* tOT? 
, fS<9 2 ofiTfc 7? r?>f rCoutl-fer) k:*#-J-* <><*rc*io 

[0 12 6] 

^WBjFHjffffll^Jt' (Spacetime Level of Detail) 
j* 75/a*«-fk^tt, 3D^H^-^^ HJ** y^^ftM-ft (n«sh refin 
ements) ©BJSKgJfc-f* fc*fcttJflT4 i p« srS'aJ&RHfc^ifc© 

M£ v> < od>¥lf£ t „ Hugues Hoppe^ f-fuyVz/yf* ? ~s * (Progressive 
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Meshes)j % pp. 99-108, SIGGRAPH 95 £J:tfHugues Hoppe^ X-fxiyW*/? 

* y =sa.<F)M a.— ^^ff^-ftiCViav-OependerTt Refinement of Progressive Mesh 
es)j ; pp. 189-198, SIQGRRAPH 97 fcE^S *tTV>£ -fit 7\s y *y? * y'ya. 

$08/586,593^ *tfffr%fc \-fv7Vy*y?* y*ya.<Ofa-% 
itt 7"o tTVy (Encoding and Progressive Transmission of Progress 

ive Meshes)j (Hugues Hoppe\ $08/797,502^ Qfftff) X-fxHTVyz/f 

* y -y 3.0)* y *y bffi$& (Mesh Simplification and Construction of P 
regressive Meshes) j (Hugues Hoppe)^ $08/7907,501-^ ^7)£$c \rfniT 

Vy s y-f* y 's ^(D-Jyt^fry t ¥^^^JS^( Gecrnor P ns ^ d Variable Reso 
lution Control of Progressive Meshes)j (Hugues Hoppe)„ £ ££^$08/797,78 
%&<r>%M X-?v>fV y 'y a. <QMR$>ffiMik CSelective Refineme 

nt of Progressive Meshes) J (Hugues Hoppe) tf$,& 0 Ztlh<D 

[0 12 7] 

^^cffiUMH;* v s y*.%.Wk> Cquadric error mesh simplification) Mic 
hael Garland, Paul S. Heckbert^^ \-yK.®&%%.* r V y Z X t fz% 

W-^$tffcl (Surface Simplification Using Quadric Error Metrics)j % pp. 209- 
216, SEGOWH 97fcf2jRS*lTV>S 0 
[0 12 8] 

MetaCreations Cbrporationjgg^MetaStream 3Dy 7 y ji>7 * —~?y h -?$tffl 
[0129] 

3tt& 0 WffcSftfcv** > UOftSliffSB-fk^ y:yz.K%titzW)& t J: <fi 
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[0 13 0] 

SIH*3> rn-juofc-^ locDfiJfiji, i^rj^ rn-;ncj:sfc" ffi 
n *a * * v -> a. © h •# n -7 § 2> C t £ „ 3D * "T V 

[0 13 1] 

**£LTVS 0 i«SM-»H.e5 5 ? K**-tcffillilt LT«J8fSiCl4 
ft (refine) Sfctfa&ft Ccoarsen) +ZfcibK&mZfrimifcbWBL{t\' 

[0 13 2] 
n-d^yv-A (Local Frames) 



(50) #82 00 2-5 1 7 85 1 

&&) „ £ft£.^£Ji3ffl^fc:fr^ (subdivision scheme) 
«LTV>*.- jtfflfl-ffc^tn-r LTfi, Denis Zbrtn, Peter. Schro 
eder\ tfim Sweldens^ rttth^nyfto ^v-i^WIB^bCInterpola 
ting Subdivision for Meshes with Arbitrary Topology) j % pp. 1B9-192, SIG 
GRAPH 96 % Denis Zorin^ Peter Schroeder^ Wim Sweldens^^f [■{ S ? y ? 7- j 
JV^W ;i/ — s y g ^> y v' a. Mil (Interactive Multi resolution Mesh Edit 
ing)J „ pp. 259-268, SIGGRAPH 97„ ^Michael Lounsbery^ Tony D. DeRos 
e/ Doe Warren^ rfta^^nv^jl/^^f^gSovjV^Vl/^-^g >fr 
%x (Multi resolution analysis for Surfaces of Arbitrary Topological Type) 
j ^ pp. 34-73, ACM Transaction on Graphics, volume 16, January 1997^$, 

*tt«SW 3 & < 44 0 

[0133] 

t J: ■ »> ft £ *LT v> s o ^o^; a , H^fet©-7 r y ? * * -9 fcffi/h 

10 13 4] 
[3&2 21 



























: 


... 








...«*-« 
•it-i 









[0135] 



(51) #g2 0 0 2-5 1 7 85 1 

[0 13 6] 

[0137] 
[&2'3] 



0 t 


£T- iT' 






0 0 





[0 13 8] 

[0 13 9] 
[82 4] 



(52) ?fg2 0 0 2-5 1 7 85 1 

■ [0 14 0] 

& -fv v ? it . £ H - & ® £ »t S Kg5iJ fcff<0K^7*^^?r^L 

TV* So 

- [ 0 1 4 1] 

SjWb&lgj- Mb (Refinement Basis. Coding) 
1/3- K (edge-a»ntraction/vertex-sp1it record) £ft&LTV*S 0 

[0 14 2] 



[Hi] 



Split* 


Split! 




Splits 


■ Splits 


Doo 






Dos 




D 0 . 2a . 

4 ■ 


a 


D 0 . !o . 

2 


1 




















1.0 


D m . 

i.i 


1.2 


1.3 




D m .i. 

2n-4 


2n-9 


2n-2 


Sn-1 



[0 14 3] 

Hr)l O ^ H O 7** #15 U X v> 5 o 

[0 14 4] 



(53) f$S2 0 0 2-5 1 785 1 

[0 14 5] 
[0 14 6] 

£l 7W-A<73pt vl'^—^W%W8&'m.~7v7Vv=y-f* Cquad 
ric-error measure Progressive Mesh technique) #<(£ffi$ft% -?-co^^55 s v^ 

o *-*Mfc* tifc^ffi-cHU *&<&EEf8/ftA<& if » 7^£a##k4t£#5e 



(54) 4#g*2O0 2-5 17 85 1 

7* Wa^tfe-Ctt, ffiffi&RM"*/!'* y^JLOSH-y*pt }. iJi^iJ^tW 9 

[0 14 7] 
[0 14 8] 

^frfcffitfytfva^yh-ejfcfxfMttU H3S$-frS A«uWE-2< 
, fb § <7)iE L fcfcSI" S * fc ^ J£ o is * S # 43ft fc j&(fc&*<&£ 4 

[0 14 9] 

. tt^ira^-^fctt % «fHii:^K'xfl:i-*y*^ ^'J©v-^©^Bg*« 

ffi t * * 'J £fiMft-f 2 T 7 U - 3 V ttj£|£H icfc fco TV» .-9- -Vt t * 



(55) ?f82 0 0 2-5 1 785 1 

, jg^avifa-^Ji; *7*Ag8S, n-a/uxy 7*y h7~* i 

[0 15 0] 
gB-B*B|g9'3 y K<Pgffl 
A#li> (U*K^-f A if * 7* 'J >^3*tfc^ 7->aMC0), .... MCn-W 

t LT#;l*ifctf*"C§4. V©^ff1tt5/V^^^A^>^Vi - MCI) 
M&m (frfctfe***) <0 2o^xl'f&oTVS-^ 

t'fc * * o - ft k awi- s at * t i£s&» % 

-^ a >|teOHz-e^>f A^y^ij V^Sft, eOgOOT^y VaM(0) M(5 

I0 15 1J 

[0152] 

[&2 5j . .. 



(56) 



1#j|2002-5 1785 1 



Translation * {Cube + YRotation (k) * cubeY(k)), (fc) 

• - ' 

YEoration (k) = AxisRotation(YRxis, InterpOc, alpha (k) * 
TOpTbeta)). (BJ 

[0153] 

[0 15 4] 

£##*>jfcfrfH&MU B 7 <DTS T - * - */ a > ->• - V * ic jjs ? jtT V> « 0 
[0 15 5] 

[0 15 6] 
[ft- 2 6] 

Translation * (Cube + YRotatioatO) * (CubeY(O) + YRotation(l) * 
(CubeY(l) + VHotation(K-l) * CubeY(N-l)K IC> 

[0 15 7] 



(57) #^200 2-5 17 85 1 

[0 15 8] 
[0 15 9] 

-yiszLV^yVM'h Cedge collapse) fctefflLTa- Kft3*U ioft^ftfc 
[0 16 0] 

(spline) ?tis c J: ijUfSffll/^A'fi. 2o<0ffi#E/&©Hlfcfr 

o££fc£a 0 n*iwjiyi>ffi/h*ff-5 >02fT#f§#3*i 
, *'J v^Ji>fT*!aI^TS^:i6l3fT7'^^7>«?3 : -f-'fE;$ttSp JtfUT^-J'g 
>-CHU ^-/Vrl> (wavelet) a^fflStU J: t) WV&S. i) & < 

[0 16 1] 



(5S) #312 0 0 2-5 1 7 85 1 

[0 1 6 2 J . 

S W - W 3 - $ it* ^- _^ * fiof« li JHT 5 ftT v» i o t»- ^ 

• [0 16 3] . . * 

10 16 4] 
I3c 2] 



(59) 



0 0 2 - 5 1 7 8 5 1 



struct Mesh { 



int a_nvcrlex; 
inl djuHe; 
float *ta_avertcx; 
inl mjiiri; 



//nvertex *ndiailRjR<OfcS^l 



int (*m.aitri)[3]; /Mjiv\Z^VjteSh^7>y)W>TyZ7s 



}; 



struct SpIJnelD { 
int Ejuasplc; 
struct saapIelD { 
II oat 3Lt; 



/mm 

float m_av[0] //ndimfiCDS^J 



}; 



street AffheVerteiSegmenl { 

ift**f/7A-*t~j9 (gather/scatter) *J£lrfcU lft*^>^y^xidWRtt«)2 



int m nvertex; 
int *3i_aivertex; . 
Int nndim: 
inl ^Laidim: 
float *oi„av: 
. SplinclD *B_xfm; 
SplinelD *iD_avs; 

); 

street MeshAffinelD t 
Kesh Ejffish:. 
. int BLnsegment;. 



//<= nvertex 

//<= m&<0 ndin 

// nvertex *ndim^iB^SDft 
//ndim *(ndimf 1) ygmbTSf^-t >mk 
1/ nvertex *ndifljX77<>S^ 



Af fincVcrtexScgment *BLavs; //77j ^^ti^hOUX h 



1: 



[0165] 



C60> 



^2002-5 1785 1 



[0 16 6] 
[^3-1] 

/* 

//KgrUn- HOT. h U-AO^X^gSi . 

mesh imcsh nvcrlci ndim >T7i'^i;i^ / f X 

segiv imesh iseg seg_nvertex MO) ... MsegjiYertex-l) //T2 : r<l'7lM&W)?*h 

segdim imcsh ■ iseg segjidii idimCO) ... idim(seg_ndiai-l) //TPf-* ^fec©'J^h 

triset imesh itri ivO ivl iv2 //h7<7>y;WE&-f >x?£X 

tridcl imcsh ilri //OfyWWt h7-f7>!/;US:S'B 

vset imesh iv \(0) v(l) ... vGidim-l) //M^ttS. SR. uvft££SJ»Xfc 
voffset imcsh iv ivsrc dv(0) dv(I) ... dvGidim-1) //Mrfil^6Jft3£$$8ft: 
vdel inesh iv /M>7v97>tt$m£&mb 

scgxfm imcsh iseg t xfm(O) ... xfm(scgjidim *(scg_ndiin+l) -1) 
segresid inesh iseg iv t dv(0) ... dv(seg_ndin-l) 

[0 16 7] 
[S3 -2] 



(61) 



*#St2 00 2-5 17 85 1 



V 

struct UpdalcTrianglc { 
int mj triangle;, 
int m_aivcrtex[3]; 

k 

struct UpdateDeleleTriangle { 
int m_i triangle; 

}; 



struct UpdateSeiVertex { 
int mjvertex; 
float ni_afverlex[0]; 

}: 



struct UpdateOffsctVcrtcx { 

int DLivcrtcx; //iUn/^-fey NT^IR^Ox^^X 
int mjvcrtcxSourcc; //y—ZM&O^yryttZs 
float m.adfvertex [0] ; //^Xrt\^)V$^MQWM 

}; 



struct UpdatcDcletcVertex { 

int mjvertex; JfW^^W&W> : ryt?7s 



[0168]. 
[g3-3] 



(62) 



^2 002-5 1 7 85 



struct UpdateSegmentAcliveYertices { 

int Busegncnt; /ngW^gftttV* > h <7H >?7 0 X 

int njvertcx; ' IM7MW>?9t4*JR&Q%L 

int m_aivcrtcx[0]; ftJZ'rJ ~71BMrt Zrryi?7J0 x )7s V 

); 

struct UpdateSegnentAcliveDimensions I 

int nusegmenl; //]&fiTZ>±?f*>h<D'{> : ry2X 
int nuidim: ff79^4lJ]F5x&i¥k 
inl m_aidim[03; . //7$T^£jtW)7.Y 

}; 

struct UpdaleSegmentxfm { 

int ELisegmcnt: //3E$i~fZ>-ttf*>ho>f Z^rvi^T, 
float hJ; //n^t-ZftM 
• float ia_afxfai[0] : Xseg_nd j m* Cscg_nd imfl) x f ntlg[<0§^i 

};. 

street UpdatcScgmcntResidual { 

int HLiscgmcnt: //!Sjgt?tt!f*>h<?>{ y^yZX 
int mjvertex; //±9*>hfo<m&W>7yi?7s 
float mj; ///\v*—$$M 
float m_afvertex[0]; //size scsjidiinlftslfiScOg^J 

}; 

struct Update { 

iai n.cb; //I^lo-F^ftWKX 
int CLtype; f/WBi&Wf\ 
union { 

UpdatcTriangle triset : * 
UpdaleDeleteTriangle tridel; 
UpdateSetVertcx vsct; 
DpdateOffsetVertex voffset; 
UpdateDelctcYcrfcx vdel; 
UpdateSegnentActiyeVerticcs scgiv; 
LWatcScgmcntActiveDimensions segdim; 
DpdateSegEnentxfm segxfm; 
UpdaleSegmenlResidual scgrcsid: 

1: 

}; 



1 0 1 6 9] 



(63) 



&S2 0 0 2-5 17 851 



[0 17 0] 
[H4] 

struct UpdateBlock { 



#define TIMEJINE 


0 


(define TIMLCOASSE 


1 


(define TIMEJOT 


2 


define TI&EPKEV 


3 


(define SPACEFLNE 


4 


(define SMOJDOARSE 


5 


(define SPACE_X 


6 


(define SPACEJf 


7 


(define SPACEJ 


8 



UpdateBlock *0i_pStcp[9]; //&ffitWW<Otmttm.{ffl®\<'* 

int iijiupdate; //C©7n??|Ai©ii(fjgTk:3- FOgc 
Update **D_apupda1e; //^Uu-ttnctft'l >90%&\ 

J: 

s true I ScrvcrMcshAffinelD { 

MeshAffinelDjDjDeshCJienl: fi^-nt, ^5-fT>K*^^jegrx- 

UpdateBlock *n_?npdalcB]ock; FFWJftl^MJg 

}: 

[0 17 1] 

[0 17 2] 
[3*5] 



(64) 



1#^2002-5 1785 1 



[0 17 3] 

g (spatial resolution) £WW»ftj£WU *5-f 

Hi" So 

[0174]. 

(temporal resolution) £ * v> hB*H-f > /tCSHB 
[0 1 7 5] 



(65) #^2 0 0 2-5 17 85 1 

T->_- : >3>^-^>^*-t©jBSEl-J£fC#3ft Cdecompress) t-§&J:? 
[0 17 6] 

[0 17 7] 
,[0 17 8]. 

"l>i«rffi-C**o rWff7«;y^l/-ya> (texture map operation) 



(66) &m.2 002-517851 

<7-m*tHjlV?-t}l<K&% : f&Zki) { -e&2> 0 r**x* 
10 17 9] 

ttfc^. JIIO*©5y4*©Bttli, x* *x vmm*T~* - = y a > 

*x-v£SUil$W©MSfei: LTtm-rSit* J -Ci!S 0 ^aT^******:^ 
7-^-->3 Vfl:y*> HJ tT=.*-Zs3>ikTfiX?-*rZ&& 

[0 18 0] 



(67) ^2002-51785 1 

[0 18 1] 

P = S V G&ft* tc^ 7 7^ ?**3/*rAfc'J:9Tj®tt3*i*'b©fcfflfe 
[0 18 2] 

ce) S' £G» 4>.n.-*;i/£&ft&ti[ Clocal greedy optinun) 

[0183], 

SiUfitSiti s -eUo a*R=svc - S' v c jj, i'jy*t;v 
vHJ.y^xP = S' V G« +R*iaa-J ; ftj5:*H«ffl-C*4 0 " 
[0.184] 

'&&<D%$ s %qc<r)1zib<n>W$L~? v 7° 

V <.77^'/mf^^f>v y > ^ - K 7 * T £-§XT?v> a o 

ff777^ K7iT(± f/^>'7*Cbunp)j vslfV^^-CfiD, 



(68) <m.2 0 0 2-5 1785 1 

^ClT-li, 2D@^ ( j;fr9--eii£< x Jg«c©Sai (normal) fc&u W-fc«>*4- . 

7fi (displacement) j f'/^i^-e^ij, -tiffi, #7-fe? t-<0 

[0 18 5] 

LT##<tS ilfc 7 K1-*£fcirtt 

JTT S £ t £ & o jrjyj.yfiX'sx-rJ* \±&&T- 9 &&b 7v 

[0186] 

t^lfia-^^a-^^-f^n^^HT*^ Si 0 (iff 9g tjS"frn '7 ? 
[0187] 

OS 9 KTfi-ti i J* V ? itTV>* % B»PB«#y* 

SOHfcv > 'J 7 9 7>f—7Ji'fr*> 1 o^-cfTv»5o 0 9 KjSTJMMfc* ? 



(69) #R2 002-5 17 85 1 

& £ !0£-f- 4 tz K ^ffl 3 ft* * - f- > £ U t T V»2> 0 
[0 18 8] 

JS*fc lt# &ft*"C7l6*«!>*#tt, * 'J ->*^;v^'ra^3g*v h 'J y ? X 

vo=ff vn*) KMm z Us ^-7^252 t^-r j a aiMHfcv > u * * 

10 18 9] 

fay? 2 5 2frh<n>^Ml* V>ali, ^K-fk^-^'^ y^-a^feT, <"*' 

^A'WiHA^ I* ') y * LT, 
[0190] 
[»2 7] 

[0191] 

©^S&*^LTg»«S6:o»«r*a6*^-f-v4^iftTiJi?, *£CHU ^ 

[0 19 2] 
[»2 8] 

[0.1 9 3] 



(70) ' - ^g20 0 2-5 1785 1 

I 0 1 9 4] 

tgmtt2&So 19 0^-^ 2 5 6JJ. yn«/^ 2 5 0 t 2 5 2?>> y 

So 

[0 19 51 

^■/u^ 2 6 0 , 2 6 2 fct?ft»«*7D?^ 2 6 4> 2 6 SK^tX. 
TirS^HfcJBflfcSfr*. 2 7 0 fi> 

Mfrim&V J: 9 CMfi'/n ^2 7 2i:io TfHt £ *t£ 0 
[0196]. 

3- K-ffc (basis decanposition coding) g > t L"C-9-#— h $ft."CV> . 

So fc'fc, fi3MkH& («-7-ftrny ^ 2 7 4) , 77^ >^&#&2 7 6, £ 
y-yju 2 7 8 li, £<D*r-v-e> 7>X? -7^2 8 0 



(71) #^20 0 2-5 17 85 1 

[0197] 

. SJg^^n 7 > 2 8 6 Ji. v > V <7?gjg^ MV2.8 8 fcfi*2 

y)y?xo>&*) ITO*- v a > (truncated version) LT\ 

[0 19 8] 

2, 2.9 4 H^l-J: Kja/frHII&fcttiS Jt*» SJg3W§?#M 3 il.* 

n^ 2 9 6 h 2 9 8 9 t~ x jE&g^Hkfcl/g^* h/ufc^ffl&rny 

[0199] 

a*, i*KT^-y\zmz>&mt%\<* 0 z<Dft&*)\z y 7=-* 

v * 2 8 0 fi\ l*BJ<Kff^*jt>UOx ^O^WM^i^WWav** 
- * > £ SH1 1"6 iBS*** -6 * £ &5e-T S «fc 9 3 -£ 5 'i t § h 0 ffl 



C72) ^2002-5 1785 1 

[0 2 0 0] 

> fi^blJlt^^ h;V3 2 2, ^a*io f /*^Hi:m*3 2 4> ttfftil£3 2 6 

4*,-3tJS^^ 2 2 fcfi*3 2 4 fcflWrr* fc* 

3 4 0- 3 4 8 it, %tl J cH<DT'-??J7<Q&*vm&tffi&ZUL~C^2>o 
[0 2 0 1] 

[0 2 0 2] 

^ v ^ aWM&rn ? ? 3 5 2 l±, ^cofflMbv h 'J ? * ^ i: y -> 

o 

[0 2 0 3] 

8»yny^ 3 5 4 li*V> M ? ->a«*?fl^»77 4 ^ 

^-x* ?->A£n-jri-So Jn*»7n 7^356 ii*^ft»»a*t. *3fe^ 

[0 2 0 4] 



(73) ^2 0 0 2-5 1785 1 

10 2 0 5] 

B91 If*, 3E35^^ Hv^v^y^fc^J^n-Hhi-Six 

Mc44i»*^i-H-C*4o MJy?r- 
tHi^B^f HJ (4 0 0) fcLT3c3l3*rCV>4o CLt7)#5E^ 

"Ctt, 5»Jti, 7^;* a >->^^^x<?5 7 WA© J: 9 4«PW©-f >^ !J * > 

[0 2 0 6] 

frmm?? (4 0 2) livMJ (4 4 0) irg/g^y- HV (4 

0 6) Cfl-WI - **^*-^**. ' WWW^ffl^ny* (4 0 8) tt, flljfev 

h/Hi,. i^ftfcx^ h-o^a - Kft*^*-Ji/ (4 1 <K 4 1 2 V 4 1 4£<£ 

flUR©»-ft-Kii, ^ani^sfc^^iBTWfcaKflejfc^v i- y ? 

[0 2 0 7] 

XVMJk'n-^va-iV (4 12, 4 16) (DlUAlif^^? . 



(74) f^2 002-5 17 85 1 

[0 2 0 8] 
[0 2 0 9] 

[0210] 

[0211] 
[8.2 9] 

max(^ r H) 3r (>< r ») (3) 
[0 2 12] 

* C3) S:**|Sfc1-*u|i % M T (7>^@M (eigenvalue) fcHili-SH*^ 
^>;v (eigenvector) $ $ , £itli*fcfc0M>flt-C'&fc*. fcStoiga 

J:? CS*3*t*. o£»K "t T Mi for j =# i 0 iSa'/S-V/ MivMJ 
y^^UT?|E3ilijEatt3Eaifilfe# (orthonbrmal basis set) t & »} , ^CIT? 



(75) 1#S2 00 2-5 1 7 85 1 

[0213] 

[0214] 
[&30] 

rr=t/ r ^ (4) 

[0 2 1.5] 

[0 2 16] 

[0217] 
[t3 1]' 

W = LW . (5). 

[0218] 

kftfcirovHJ y^xll (iit, k|jv>»Jy^^fl!>5!lfl3S|fciJ:tF. 

k < rankCA) , 2fcof?*i|gg|g 

[0219]. 
[S3 2] 

e=\A-U t U[A$ F (6) 



[0 2 2 0] 



(76) 



&S2002-5 1785 1 



[0 2 2 1] 
[»3 3]' 

I* 

[0 2 2 2] 

[0 2 2 3] 
[&3 4] 

i.i /-i 

[0 2 2 4] 
[0 2 2 5] 

y^^©W**BEtti-**5A«**o £JS"** Mi'-eii, DCTgJgo j: } * 
y ^ iri,<f-9 fkfrfrhmL L Tit*-? g * S^g^T t £ v> * - ^ y 

[0 2 2 6] 
[0 2 2 7] 



C77) ^2 0 02-5 1 7 85 1 

3£gn y tf- * y \ f± v Strang *?>JSffl ainear Algebra and 

its Application^ , HBJ, 1988£fa^$ HX^&^mU&m (singular value 
decomposition- SVD) LTff-fF*-*£ t*«"CS*o r^TJV^UXA 

[0 2 2 8] 
[&3 5] 

A = UTV T (8) 
10 2 2 9] 

[0 2 3 0] 

o S0©S»©±S3 rfl-*ffc% KLSEUt CKarhunen-Loeve) t ft BOLT 
[0 2 3 1] 

[0 2 3 2] 



(78) . !^S2 0 0 2-5 1 7 85 1 

o 

[0 2 3 3] 
[0 2 3 4] 

, S&^HtofrfifrWWttK^WSit*. »$*>frMt£8C.x.:' rntfa- 
[0 2 3 5] 

(scalar quantization - SOJ <>IP«r*LTV>4 0 SQtf, 
CJ:otI^:^t4t^-C*5, SQ^JJ, A£f£& roundC) 



(79) #g|2 0 02-5 17 85 1 

) m«CftJ: ?i:, LTH*„ 1~ &4.73|jroun 

dC4.73) = 5|;j: 0 -c2M$^ &3.21tfroundC3.21) = 3^ iotaM?jl 
, g-6.1finoundC-6.1) = -6£j; oT£&rt:3tt£ 0 JMHfcg 

[0 2 3 6] 

ElT©W-ctt, Xi- tf^jg^ h;K7)i n=i<7)&6i-e&iK 1 tf^&NroH-c 

[0 2 3 7] 

1) f<X<D* (fc*!U I = 1.2 N) V^^^g^^J;^ 

JtSo of -r^T^iHov^TV = max { Ix, | } 

2) **fa*mn ( re-^isasv- h > ft* 0 <J = o.oo 

3) i-^TOX, £ >J ^gc/ilt^^-'J V^1-So fcrtfU A = 0.5 / 
Cd*V)„ -r^T^ijcov^Tyt =A*x, ^ff^-fSo . 

f u, = roundCy,) 

T©1. toV>T v f = u, / A£f)^-f-& 0 
[0 2 3 8] 

14, flWcfflai-gHtfnBxClx, - v, |) / max {|x, |} <= d *8|JBfCv»i©-c, 
/< 9 ^ - * dfc J; o T«ffll S Hi o 
[0 2 3 9] 

ot^i hftj&^fc < &oTV*S e 

[0 2 4 0] 



(80) #^2 00 2-5 1 7 85 1 

[0 2 4 1] 

^a^Ht Cvector qualification - VQ) ^uaitSit^ii, VQ 
[0 2 4 2] 
[0 2 4 3] 

(Huffman) 3- Kft*^, i> > n fcf a- K-fk^fflf & t $ S> it* 
0 i> hues- K-ffcKJrifc, !5&re<&]lSv*-9->7>eii«i/>3- KjF, % 

[0 2 4 4] 

*eya7A'^«aELfe. ISIS V^^jWftO.OKLi £ JiO.002^) £ § ^W, cox^ 

[0 2 4 5] 
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[0 2 4 6] 

i o -t * -> 3 y xmm L T v> a f± > 4 v > <; ? ? x *_ & fix v> £ 

«A-Ba«H8flflfSit*« iit, Nm®<D%&, *lt&Wn& Onfluence wei- 
ght) T7-f^*^ rUy^a-^-cii* fcaii^ra 

[0 2 4 7] 
[»3 6] 

V = { A. A, A.., } diag(V, V, .. V..,). 
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l> AiittHSEftagBa;/ M3-/n>fc£"C*S. 77-f 
[0 2 4 9] 

1) Silicon Graphics, Incg^ej 7 - ^ ^ -f - -> a > 
a. lSOMz MIPS R4400 :/ti £ y -9-33 J: #128 MBy ^ l)£jg^U IRIX 5 « 3 
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2) Gateway, Inc. $|$<r)Gateway 2OOO3 >tf jl— ? 

a. 30aHz Intel Pentiun n^n^^^t 128 tB^^i; ^^^t, Microso 
ft Windows >y*s7.T A^^ijLTV^EOOO^^p,, 

b. NVIDIA RivaTNiy >; ^-fe 7 ]- L> Microsoft Di re 
dX.-?)V?-J7*<( tAP^^I&UTV^ 2> Diamond Multimedia Viper550^9 y 4 v 

[0250] . 

> tT a - r <f V ^**©fcS *ffi*»cRW-J-*tfc*ittfcLTV»4 0 
[0 2 5 1 ] 

©*fctt* h 5 2 1 > ^tA^^V. 5 2 2, £ «K IF'sAt Apt 

Sr-6-tptt>*W3/^r A3>#-*> r 5 2 1 Klfe&LX^&isX 

fi/U5 2 3*«^4itTV»*. ->^-rA/t^fi. V» < oav£3£tf 4 , PCI, V 
ES\ V'f^nf^^jv (Microchannel) % ISA33 j;tfEISA£ %$4>flt4/t 

^l-Sit^SRTtg-CiJj, £0<ffcH> tilt***) =ty 

K# >'J ^ ^ 'J (read only memory - RDM) 5 2 4 fc 9 V^A7^ -t-Ti^ •=£ U ■( 
random access memory - RAM) 5 2 5rt s & So Jk^AHJ^J^-fA (basic inpu 
t/output system - BIOS) 5 2 6 fi. 7*9 -YTv 7ft<?> t%<D£o\z, ay 
}**-?5 2 Oftn^Vtv hn^tottttL** frtm 
RCM5 2 4t'1&lfl?ltTV>So avtfj.-* 5 2 0 tt,.? ^- K 

fu^ K9^'r5 2 7, wit tr, sumturtBT**** 5 2 9Ka*»ii-* 
fcafcaaf-f 75 2 8, ^jtu^xj*, ayxurj 5 3 1 £^ 
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3bT4 X? Yv'fVS 3 0 ti> Ztl^in^- ~f4 >?7*-* 

5 3 2, m%T4*9 >jry*-7.5 3 3. ^iO^x^** Ky^f 

K 777->i^*'JA- h\ JHf 7**7*4**, Bernoulli*- >y ? 
[0 2 5 2] 

T^j^Bv^nm (±& tfc bem^s * ju - ^ > * ^) 

, t«7'n^5A^a-fl'5 3 7. £<fc tf7°n ^7 A 7*- 9 5 3 8 (PlfctfN 

^-^^ y'ya.f£i:) &ir#&S 0 a— ifft, K 5 4 0 * <fc 5 

4 2 fciTO**^ >-r> ^tW^^t^ K^tit&fcaVfcTj.-* 5 2 0 K 

sK- 5 4 6*aLT«ia-?>-5-2-l £££3 itTV** 

/"^V/M^K r-A#-K jl^A— 9-;i/VU Cun 
iversal serial bus - USB) lo^f >?7i-^ffitSiitnI 

[0 2 5 3] 

5 4 7 £ fc!iffic7>?-f 7"Of^7*H fA/f^i, lf-r^rr^>n- 
7.5 4-8iir^^^7x-^^Lt^fA/U 5 2 3 K»tt*itTV»ft 0 
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77-f y?xu>:jry yif^v-f^v YoXift, ikfawsyv y7<r>Mx. 

[0 2 5 4] 

KSTSMfcS** *o 'J^e- vifa.-* 5 4 9tt-9--/t, JV-?, 

? 5 2 0 CilUi^Lfcxl/^ > h?>#< $ tztti-^XZ&As-e^ZWtt 
U&!X~$>Z>o I2l3fc{i. pf^llX ^-v*7^M*5 5 O/itf^Sit 

-Cv>s 0 Hi 3 fc^l-SfcaWa** a >fc L/C tt» a-*WJ7*?h7- 
^ (local area network — LAN) 551 v > 7 — ? Cwide area networ 

k - WAN) 55 235^S 0 £0«fc-9fc*y hy-^V»i, i> 

%y P Cthe internet) -c#ftLTV»4. 
[0 2 5 5] 

LAN*? r 7-*>^J|WfcT4efll**l*fc £l*> aVtTa-^ 5 2 0 V 
V9 7x.-7>tt:\±7ir'79 5 5 3 ^ILtn-*^'/>7~^5 5 

5 2 0 li* <iy?-%v Y%F<?>&i4t,*y h7-9 5 5 2 ±TSS# 
SfcM^fA 5 5 4 ifclimo^a*»#LTV»*©3Wt|tfl9T*4o 
5 5 4ii, W^E-f A fclWefAWirSfct, v"J7Jl'#- K>?7x-^ 
5 4 6£:frL-C->.xrA,K;*5 2 3 *tTvi2> 0 *y h 7 - * > ^H^Te 
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fi, nvejt.-? 5 2 0 ^^tT^?tiTv^yn^9A^-y^-;vifc^^- 
o-^Sfi, V ^ - h ^ ^ "J ^ > 1/ - f^M ^ 1 1 ^ < i i i s t H o 12 
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\'it. ISfta-^-f >SE3ft (Discrete Cosine Transform - DCT\ 

Kjscfia v f'jy^^H »j5»itfca) , k * -r > n - r V r u ? 

[0 2 6 1] 
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gi-i'tc-ffttftv*. trLa, *»?9«>ttBlitt#tt»*«DieBi!fcJS*lSitTo>* 
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[12] 
[03] 

h 'j y < , say*-* r y ? *^&£:«HHfc-r&ft#^-7. 
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